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ing road link and the learned road link. Accordingly, the route
guidance unit presents the progress direction in: (i) the first
mode when the exit route from the branch point does not
correspond to the learned road link, and (i) the second mode,
when the exit route from the branch point corresponds to the
learned road link.
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NAVIGATION APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

The present application is based on and claims the benefit
of priority of Japanese Patent Application No. 2011-259281,
filed on Nov. 28, 2011, the disclosure of which is incorporated
herein by reference.

TECHNICAL FIELD

The present disclosure generally relates to a navigation
apparatus performing route guidance based on map data and
road data that is acquired and learned through travel experi-
ences of the vehicle.

BACKGROUND

Based on a movement of a movable object, such as a
vehicle, a navigation apparatus may learn of a new road,
which is not registered in a ready-made map data. Such a
navigation apparatus is conventionally disclosed in, for
example, Japanese Patent Laid-Open No. H06-88733 (IP
’733) and Japanese Patent Laid-Open No. 2006-125883 (JP
’883). The road learning function is a function that learns a
new road not registered in the map data, by generating a new
road (i.e., a learned road) and storing it, based on a trace of the
vehicle’s movements from a point where a current vehicle
position departed from an existing road of the map data to a
point where the current vehicle position returned to the exist-
ing road.

When the learned road is used for route guidance, the
learned road may be used for route guidance, depending on
the reliability of the learned road. The examples of credibility
problem are described in the following.

On way to a destination, the user may go to an intervening
destination, such as a store, which is close to an intersection or
abranch point ofa road (e.g., arotary, a junction, etc.). In such
case, the ramp road (i.e., entrance) not on the road (i.e., not on
the public road) may be counted or considered as part of the
branch and may be stored as a learned road. The learned road
may later be used as a guidance route by the navigation
apparatus when the vehicle travels the road that passes the
branch point or the branch point associated with the learned
road, even though the learned road is not a public road.
Therefore, the route guidance may be erroneous and prob-
lematic for such a branch point, since the actual road shape of
such guidance point may not match the provided route guid-
ance.

In other words, the progress direction shown by the route
guidance at the branch is provided for the user as a connection
direction of an exit route from the branch, which is to be
traveled per the guidance route, and further as a relative
positioning with other road(s) exiting from that branch.

For instance, if the guidance route at a branch is a right turn
toward a right exit route and there is another right road exiting
from the same branch, the two right roads from the same
branch are respectively distinguished as a far-right road and a
near-right road, for example, in the route guidance regarding
the progress direction. That is, an absolute direction and the
relative positioning of the roads are combined in the route
guidance.

In case that the learned road connected to the branch is an
actual public road, the route guidance at the branch in con-
sideration of such learned road is not a problem, in terms of
the progress direction shown by the route guidance. However,

10

20

35

40

45

50

55

60

65

2

in case that the learned road is not a public road, which may
be a ramp road into a facility site or an entrance road into a
parking, the route guidance at the branch in consideration of
such learned road is problematic, causing uncertainty in the
route guidance because the route guidance and the branch
shape may not be coinciding.

Therefore, for example, an exit route from a branch, which
should be simply guided as “a right direction,” may be mis-
guided as “a near-right direction” in consideration of the
learned road that is a ramp road existing in the right direction
from the same branch.

In the prior art, distinction between learned road links and
existing road links of the map data is not provided. Thus the
reliability-considered route guidance based on the reliability
of the learned road cannot be performed.

SUMMARY

In an aspect of the present disclosure, a navigation appa-
ratus for use during a travel of a vehicle to provide route
guidance utilizes ready-made map data and learned road data.
The learned road data includes a learned road link, which is a
road that is not included in the ready-made map data, where
the learned road link is detected and acquired based on a trace
of the vehicle’s movement. The navigation apparatus
includes an exit route determination unit and a route guidance
unit.

When the learned road link in the learned road data is
connected to a branch point that is an object of the route
guidance, the exit route determination unit determines
whether an exit route from the branch point by the route
guidance corresponds to the learned road link. The route
guidance unit provides a route guidance showing a progress
direction of the exit route from the branch point in a first mode
or a second mode.

Per the first mode, the route guidance unit depicts the
progress direction of the exit route from the branch point in a
manner that reflects or includes the existing road link of the
ready-made map data. In particular, according to the first
mode, only the existing road link is taken into consideration
when presenting the progress direction, and not the learned
road link. The first mode is provided when the exit route
determination unit determines that the exit route from the
branch point does not correspond to the learned road link.

Per the second mode, the route guidance unit depicts the
progress direction of the exit route from the branch point in a
manner that reflects the learned road link and the existing road
link. Therefore, the second mode includes or considers both
the existing road link and the learned road link when present-
ing the progress direction. The second mode is provided when
the exit route determination unit determines that the exit route
from the branch point corresponds to the learned road link.

In other words, the present disclosure provides a route
guidance that reflects a shape of the branch including the
existing road links only, without considering the learned road
link in providing the progress direction from the branch point,
when the learned road link connected to the branch point does
not correspond to the exit route from such branch point (i.e.,
a next guidance route section after passing the branch point).
In such manner, the learned road link, such as a ramp road into
a site, an entrance road into a parking or the like, which may
not be reliable, may not be included in the route guidance. On
the other hand, if the exit route from the branch point corre-
sponds to the learned road link, the route guidance reflects the
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shape of the branch including the learned road link and the
existing link in the progress direction of the route guidance.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present dis-
closure will become more apparent from the following
detailed description disposed with reference to the accompa-
nying drawings, in which:

FIG. 1 is a block diagram of a navigation apparatus of the
present disclosure;

FIG. 2 is a flowchart of a branch guidance control process
in the first embodiment;

FIGS. 3A and 3B are illustrations of a progress direction
guidance at a branch point per the branch guidance control
process of FIG. 2;

FIG. 4 is a flowchart of a first example of the branch
guidance control process in a second embodiment;

FIGS. 5A and 5B are illustrations of a progress direction
guidance at a branch point per the branch guidance control
process of FIG. 4;

FIG. 6 is a flowchart of a second example of the branch
guidance control process in the second embodiment;

FIGS. 7A and 7B are illustrations of a progress direction
guidance at a branch point per the branch guidance control
process of FIG. 6;

FIG. 8 is a flowchart of a third example of the branch
guidance control process in the second embodiment;

FIG. 9 is a flowchart of the branch guidance control process
in the third embodiment; and

FIGS. 10A and 10B are illustrations of a progress direction
guidance at a branch point per the branch guidance control
process of FIG. 9.

DETAILED DESCRIPTION

The embodiments of the present disclosure are described
with reference to the drawings in the following. The follow-
ing embodiments are illustrative and are not meant to limit the
present disclosure in any way.

(Configuration of Navigation Apparatus)

A navigation apparatus 1 of the present embodiment is
disposed in a vehicle. With reference to FIG. 1, the navigation
apparatus 1 includes a position detector 21, an operation
switch group 22 (SW in FIG. 1), amap data input unit 24 (map
data in FIG. 1), a display unit 26 (display in FIG. 1), a sound
output unit 27 (sound in FIG. 1), and a control unit 29. The
map data input unit 24 receives data from a large capacity data
medium for storing map data, programs, and the like. The
display unit 26 displays various information and the sound
output unit 27 outputs various sounds for guiding the user.

The position detector 21 detects a current position of the
vehicle and includes a GPS receiver 21A, a gyroscope 21B,
and a distance sensor 21C. The GPS receiver 21A receives
GPS signals from satellites and detects a vehicle’s position
coordinates and altitude. The gyroscope 21B detects an angu-
lar velocity of a rotation motion of the vehicle and outputs a
detection signal according to the detected motion. The dis-
tance sensor 21C outputs a travel distance of the vehicle.
Based on the signals from the GPS receiver 21A, the gyro-
scope 21B, and the distance sensor 21C, the control unit 29
detects a current position, a direction, and a speed of the
vehicle, together with measurements. Further, the calculation
method for calculating the current position of the vehicle
based on the output signal from the GPS receiver 21 A may be
implemented in various manners, such as a single point posi-
tioning method, a relative positioning method.
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The operation switch group 22 receives instructions input-
ted by a user. The operation switch group 22 may include a
touch panel integrally disposed on a screen of the display unit
26, a mechanical key positioned around the touch panel, and
the like.

The map data input unit 24 is a device for inputting, to the
control unit 29, data from a map data storage medium and/or
a memory medium storing learned road data regarding a
learned road acquired by a road learning function.

The map data storage medium stores the ready-made map
data provided by a map data provider. The map data may be
data including road data made up from links for connecting
nodes and the nodes representing a point such as a branch
point. In addition, the map data may include data used for
drawing backgrounds as well as map matching data, route
guidance data, operation programs for the operation of the
navigation apparatus 1, design image data. Further, the ready-
made map data may include an original map data and down-
loaded difference data that represents the difference, or an
update, of the original map data.

The memory medium for storing the learned road data may
be a memory device of electrically/magnetically rewritable
nature, which will retain its memory even when the electric
power supply is turned off, such as a hard disk, a flash
memory. When a new road, which is non-existent among the
pre-registered roads or already-learned roads, is detected by
the road learning function of the navigation apparatus 1, the
learned road data of the newly-detected road is stored to the
memory medium.

The learned road data is information about road connection
states regarding a node that is a connection point between the
existing road and the learned road and a link connecting two
nodes, and information about a shape of the links or the like.
Further, as the learned road data, a total number of travels of
a subject vehicle traveling each of the learned road links is
stored in association with each of the links. A number of
travels of a learned road link may be counted as the number of
times a travel position of the subject vehicle passes a link.

The display unit 26 may be a color display unit having a
liquid crystal display or the like as its display screen, and is
capable of displaying various images according to the input of
the video signal from the control unit 29. The display unit 26
is used for displaying guidance routes from a departure place
to a destination, a current vehicle position mark, and other
guidance information. The sound output unit 27 is configured
to output voice guidance regarding various information to the
user. The display unit 26 and the sound outputunit 27 are used
to display images and to output voices for providing the user
with guidance, such as a direction.

The control unit 29 is implemented as a computer having a
CPU, a ROM, a RAM, an input/output and a bus line con-
necting those components in combination with other parts,
for controlling the above-described parts. The control unit 29
performs various kinds of process based on the program and
data retrieved from the ROM and/or the map data input unit
24. The control unit 29 may serve as an exit route determina-
tion unit, a reliability determination unit, a positional relation
determination unit and a route guidance unit in claims.

(Operation of Navigation Apparatus)

The processes performed by the control unit 29 are
described in the following.

As for navigation-related processes, a map display process
and a route guidance process are provided. In the map display
process, the process calculates the current position of the
subject vehicle based on a detection signal from the position
detector 21. The process generates a map image based on the
map data around the current position that is read from the map
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data input unit 24, and controls the display unit 26 to display
a map image around the current position. Further, the control
unit 29 puts, on top of a map image on the display unit 26, a
current position mark of the subject vehicle which is detected
by a detection signal from the position detector 21, and such
mark of the current vehicle position may be moved or the map
image may be scrolled according to the travel of the subject
vehicle.

Further, in the route guidance process, upon having an
input of a destination from the user, the control unit 29 per-
forms an optimum route search for finding an optimum route
to a destination from a departure place which is set as the
current position of the vehicle, based on the road data
retrieved from the map data input unit 24. Then, the searched
optimum route serving as a guidance route is presented on top
of the map image for the user from the display unit 26. The
control unit 29 then outputs guidance information, such as a
progress direction, as an image and/or a voice/sound at a
position before a specific guidance point, such as a branch on
the guidance route, for guiding the subject vehicle along the
route toward the destination.

When the subject vehicle travels an area other than an
existing road that is registered in the map data or the learned
road, which is already registered, the navigation apparatus 1
of'the present embodiment generates, by using a road learning
function, new learned road data based on a trace of move-
ments during such a travel, and registers the new learned road
data in the memory medium of the map data input unit 24 as
the learned road data. The control unit 29 reads the learned
road data registered in the memory medium and the road data
existing in the map data, and performs a process for main-
taining the consistency between the two data to be utilized as
one map data, and utilizes the data (i.e., one map data) for the
map display process and for the route guidance process.

Specifically, the control unit 29 regularly identifies a cur-
rent position of the subject vehicle by the position detector 21
during the travel of the subject vehicle. The control unit 29
generates the learned road data based on a trace of vehicle
movements from a point where the subject vehicle departs
from a range of the existing roads in the map data or a range
of the already-registered learned road to a point where the
subject vehicle returns to the existing road or to the already-
registered learned road. Then, the control unit 29 stores the
learned road data generated to the memory medium. The
learned road data includes information about the nodes
including a connection point node that is a node representing
a connection point of the learned road to the existing road
(i.e., adeparture point, a return point) and connecting links of
such nodes, as well as the connection state of the roads that are
represented by the links and collection of coordinates of the
points that represent a road shape between the departure point
and the return point.

First Embodiment

The control unit 29 performs a branch guidance control
process provided in FIG. 2. The branch guidance control
process begins during the execution of the route guidance
process when the vehicle approaches a branch point located
along the guidance route, where the guidance route proceeds
through the branch point towards an exit route. The branch
guidance control process may begin when, for example, the
vehicle reaches a predetermined distance from the branch
point that requires route guidance, such as a rotary, a junction.

Per the branch guidance control process, the control unit
29, in S100, determines whether a branch point has the
learned road link connected thereto, based on the learned road
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data including a guidance-object branch point. When the
learned road link is connected to the branch point (S100:
YES), the process proceeds to S102. When the learned road
link is not connected to the branch point (S100: NO), the
process proceeds to S104.

In S104, which is subsequent to the determination that the
learned road link is not connected to the branch point (S100:
NO), the process performs a branch direction determination
process by using existing road links only (i.e., “branch guid-
ance only by existing road link” in FIG. 2). Based on the
connection direction of each existing road link connected to
the branch point, a progress direction of the exit route from
the branch point (i.e., a guidance route from the branch point)
is determined, and the progress direction is provided by, for
example, voice and/or image.

On the other hand, in S102, which is subsequent to a
determination that the learned road link is connected to the
branch point, the process determines whether the exit route
from the branch point is the learned road link. When the exit
route from the branch point is not the learned road link (S102:
NO), the process proceeds to S104. When the exit route from
the branch point is the learned road link (S102: YES), the
process proceeds to S106.

In S104, which is subsequent to a determination that the
exit route from the branch point is not the learned road link,
the learned road link connected to the branch point is ignored,
and the branch direction determination process uses the exist-
ing road links only in determining the progress direction of
the vehicle. Specifically, from among the existing road links
and the learned road links connected to the branch point, only
the connection direction of the existing road links are consid-
ered for determining the progress direction of the exit route
from the branch point. The guidance of the progress direction
is provided based on the determination result by, for example,
sound and/or image. Such progress direction guidance is
illustrated in FIG. 3A.

Inthe example of FIG. 3A, a guidance route P1 for a subject
vehicle passes an existing road link E1 and exits to an existing
road link E3 via a branch point N1, where the position of the
subject vehicle is provided as C1. The branch point N1 has, in
connection thereto, the existing road link E3, which is the exit
route from the branch point N1, and a learned road link Q1
and an existing road link E2, both of which are not the exit
route. The existing road link E3 and the learned road link Q1
extend on a right turn side relative to a connection direction of
the existing road link E1, which serves as an entrance route
leading to the branch point N1.

From a viewpoint on the existing road link E1 side, the
learned road link Q1 is “far-right,” and the existing road link
E3 is “near-right.” In this case, based on a condition that the
exit route from the branch point corresponds to the existing
road link, the progress direction of the exit route is provided
without considering the existence of the learned road link Q1.
That is, without regard to the positioning that the learned road
link Q1 is “far-right” and the existing road link E3 is “near-
right,” by ignoring the learned road link Q1, the progress
direction toward the exit route, which is the existing road link
E3, is provided simply as “right.” Note that the “right” turn
case described above may be simply reversed for a “left” turn
case, and such reversing may also be applicable for the fol-
lowing embodiments.

With continuing reference to FIG. 2, in S106, which is
subsequent to a determination that the exit route from the
branch point is the learned road link, a branch direction deter-
mination process by using both of the existing road links and
the learned road links is performed (i.e., “branch guidance by
existing road link and learned road link” in FIG. 2). In this
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case, based on the connection direction of each of the existing
road links and the learned road links, the progress direction of
the exit route from the branch point is determined, and the
guidance of the progress direction is provided by, for
example, voice/image output. Such progress direction guid-
ance is illustrated in FIG. 3B.

In the example of FIG. 3B, a guidance route P2 passes an
existing road link E1, and exits to the learned road link Q1 via
the branch point N1. The branch point N1 is connected to the
learned road link Q1, which is the exit route of the guidance
route P2 from the branch point N1, and the existing road links
E3, E2 which are not the exit route. The existing road link E3
and the learned road link Q1 respectively extend on a right
turn side relative to a connection direction of the existing road
link E1, which serves as the entrance route leading to the
branch point N1.

From a viewpoint on the existing road link E1 side, the
learned road link Q1 is “far-right,” and the existing road link
E3 is “near-right.” In this case, based on a condition that the
exit route from the branch point corresponds to the learned
road link, the progress direction of the exit route is provided
in a manner that reflects the positioning of the learned road
link Q1 and the existing road link E3. That is, based on the
positioning that the learned road link Q1 is “far-right” and the
existing road link E3 is “near-right,” the progress direction
toward the exit route, which is the learned road link Q1, is
provided as “far-right.”

Advantageous Effects of the First Embodiment

In the first embodiment, if the learned road link does not
correspond to the exit route from the branch point (i.e., a
guidance-object branch point), such learned road link will not
be included in determining the progress direction, and the
route guidance is performed based on the branch shape that
reflects the existing road links only. In such manner, the
learned roads, such as a ramp road into a site or an entrance
road into a parking, which have a lower reliability relative to
the existing road links, will not be included in the route
guidance. That is, the risk-free route guidance free from the
risk of including low-reliability roads in the route guidance is
provided.

Second Embodiment

In the first embodiment, whether the exit route from the
branch point is the learned road link or not is considered to
determine whether the learned road link is reflected in the
progress direction of the guidance route at the branch point.
The reliability of the learned road link may further be con-
sidered as a criterion of such determination. That is, three
examples for determining the reliability of the learned road
link are described in the following. In addition, where a
procedure of the following examples is similar to the first
embodiment, an explanation of such similar procedure is
omitted from the description, which focuses on the differ-
ences between the two embodiments.

First Example

The first example in the second embodiment regarding the
branch guidance control process performed by the control
unit 29 is described with reference to FIG. 4. The procedure of
S200 and S202 of FIG. 4 is similar to S100 and S102 of FIG.
2 of the first embodiment, and an explanation of S200 and
S202 is omitted.
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When the exit route from the branch point is not the learned
road link in S202 (S202: NO), the process proceeds to S204.
In S204, based on the learned road data, the process deter-
mines whether a link length of the learned road link connected
to the branch point is greater than or equal to a threshold. In
this case, the link length of the learned road link is used as a
criterion of the reliability. Specifically, when the link length is
greater than or equal to the threshold, the reliability of the
learned road link is high and such road link is assumed to be
a connection road connected to the branch point. When the
link length is smaller than the threshold, the reliability of the
learned road link is low and it is assumed that such road link
is not a connection road of the branch point.

The reasoning of the above assumption is that a learned
road link, which is based on a trace of the vehicle movement
along a ramp road into a site (e.g., an entrance road to a
parking lot), may not be longer than a learned road link that is
based on a trace of the vehicle movement along a public road.
Based on such reasoning, when the learned road link con-
nected to the branch point is registered as a road having a
sufficient length, such learned road link is assumed to have a
high reliability as an actual connection road. In the present
embodiment, a threshold value of 30 meters from the branch
point is adopted as the reliability criterion. However, the
threshold value may be another value or measurement. For
example, the threshold value may be based on an overall
length of the learned road link, such that the overall length of
the learned road link must be greater than or equal to a
threshold length.

When the link length of the learned road link connected to
the branch point is smaller than the threshold (S204: NO), the
process proceeds to S206. When the link length of the learned
road link connected to the branch point is greater than or equal
to the threshold (S204: YES), the process proceeds to S208.

In S206, which is subsequent to a determination that the
link length of the learned road link connected to the branch
point is smaller than the threshold, the learned road link
connected to the branch point is ignored, the branch direction
determination process uses the existing road links only. Such
progress direction guidance is illustrated in FIG. 5A.

In the example of FIG. 5A, a guidance route P1, from that
subject vehicle position C1, passes an existing road link E1
and exits to an existing road link E3 via a branch point N1.
This branch point N1 has, in connection thereto, the existing
road link E3, which is an exit route, and a learned road link Q1
and an existing road link E2, both of which are not the exit
route. The existing road link E3 and the learned road link Q1
extend on a right turn side relative to a connection direction of
the existing road link E1, which serves as an entrance route
leading to the branch point N1. Further, from a viewpoint on
the existing road link E1 side, the learned road link Q2 is
“far-right,” and the existing road link E3 is “near-right.” How-
ever, the learned road link Q2 is contained within a circle of
30 meter radius from the branch point.

Accordingly, based on a condition that (i) the exit route
from the branch point N1 corresponds to the existing road link
E3 and (ii) the link length of the learned road link Q2 is under
30 meters from the branch point N1, the progress direction of
the exit route is provided without considering the existence of
the learned road link Q2. Specifically, the position of the
learned road link Q2 may be provided as “far-right” and the
position of the existing road link E3 may be provided as
“near-right”. However, by ignoring the learned road link Q2,
the progress direction toward the exit route, which is the
existing road link E3, is provided as “right”, and not as “near-
right”.
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With continuing reference to FIG. 4, in S208, which is
subsequent to a determination that the link length of the
learned road link greater than or equal to the threshold, a
branch direction determination process is performed by using
both of the existing road link and the learned road link. Such
progress direction guidance is illustrated in FIG. 5B.

In the example of FIG. 5B, the guidance route P1 is same as
the example of FIG. 5A. At the branch point N1, the existing
road link E3, which is an exit route of the guidance route P1,
and the learned road link Q3, which is not an exit route of the
guidance route P1, are respectively connect to the branch
point node N1 on a right turn side relative to the connection
direction of the existing road link E1, which serves as an
entrance route to the branch point node N1. However, the
learned road link Q3 extends beyond a circle of 30 meter
radius from the branch point. Further, from a viewpoint on the
existing road link E1 side, the learned road link Q3 is “far-
right,” and the existing road link E3 is “near-right.”

In this case, even when the exit route of the guidance route
P1 from the branch point N1 is not the learned road link Q3,
based on a condition that the link length of the learned road
link Q3 is equal to or greater than a radius of 30 meters from
the branch point N1, the progress direction of the exit route is
provided by considering the positional relationship of both of
the learned road link Q3 and the existing road link E3 (i.e., the
exit route). That is, based on the positioning that the learned
road link Q3 is “far-right” and the existing road link E3 is
“near-right”, the progress direction of the exit route, the exist-
ing road link E3, is provided as “near-right.”

Second Example

The second example of the second embodiment regarding
the branch guidance control process performed by the control
unit 29 is described with reference to FIG. 6. The procedure of
S300 and S302 of FIG. 6 is similar to S100 and S102 of FIG.
2 of the first embodiment.

When the exit route from the branch point is not the learned
road link in (S302: NO), the process proceeds to S304. In
S304, based on the learned road data, whether the number of
travels of the learned road link connected to the branch point
is greater than or equal to a predetermined number (e.g., three
times) is determined. In this case, the number of travels of the
learned road link is used as a criterion of the reliability. That
is, when the number of travels of the learned road link is
greater than or equal to the predetermined number, the reli-
ability of the learned road link is high and such road link is
assumed to be a connection road connected to the branch
point. When the number of travels of the learned road link is
less than the predetermined number, the reliability of the
learned road link is low and such road link is assumed not to
be the connection road of the branch point.

The reasoning of the above assumption is that the learned
road link based on the trace of the vehicle movement in
non-public road areas, such as a ramp road into a site or an
entrance road into a parking may not be traveled often. There-
fore, when the learned road link is used many times, such road
link is assumed to have a high reliability as an actual connec-
tion road.

Further, for example, the predetermined number of travels
such as three times in the present embodiment may be
changed to a different number. When the number of travels of
the learned road link connected to the branch point is smaller
than the predetermined number (S304: NO), the process pro-
ceeds to S306. When the number of travels of the learned road
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link connected to the branch point is greater than or equal to
the predetermined number (S304: YES), the process proceeds
to S308.

In S306, which is subsequent to a determination that the
number of travels of the learned road link is less than the
predetermined number, the branch direction determination
process uses the existing road links only, ignoring the learned
road link connected to the branch point. Such progress direc-
tion guidance is illustrated in FIG. 7A.

In the example of FIG. 7A, a guidance route P1, from a
subject vehicle position C1, passes an existing road link E1
and exits to an existing road link E3 via a branch point N1.
This branch point N1 has, in connection thereto, the existing
road link E3, which is the exit route, and a learned road link
Q1 and a existing road link E2, both of which are not the exit
route. The existing road link E3 and the learned road link Q1
extend on a right turn side relative to a connection direction of
the existing road link E1, which serves as an entrance route
leading to the branch point N1. Further, from a viewpoint on
the existing road link E1, the learned road link Q4 is “far-
right,” and the existing road link E3 is “near-right.”” In addi-
tion, the number of travels accumulated by the learned road
link Q4 is X times, which is smaller than a predetermined
number R.

Inthis case, based on a condition that (i) the exit route from
the branch point N1 corresponds to an existing road link and
(i1) X the number of travels of the learned road link Q4 is
smaller than R, the progress direction of the exit route is
provided without considering the existence of the learned
road link Q4. That is, without regard to the position of the
learned road link Q4 as “far-right” and the existing road link
E3 as “near-right,” the learned road link Q4 is ignored and the
progress direction toward the exit route of the guidance route
P1, which is the existing road link E3, is provided as “right.”

With continuing reference to FIG. 6, in S308, which is
subsequent to a determination that the number of travels of
the learned road link connected to the branch point is greater
than or equal to the predetermined number, the branch direc-
tion determination process uses both of the existing road links
and the learned road links for the determination of the branch
direction. Such progress direction guidance is illustrated in
FIG. 7B.

Inthe example of FIG. 7B, the guidance route P1 is same as
the example of FIG. 7A. At the branch point N1, the existing
road link E3, which is an exit route, and a learned road link
Q5, which is not an exit route, are respectively connect to the
branch point N1 on a right turn side relative to the connection
direction of the existing road link E1, which serves as an
entrance route to the branch point N1. Further, the number of
travels of the learned road link Q5 is Y times, which is greater
than or equal to the predetermined number R. Further, from a
viewpoint on the existing road link E1, the learned road link
Q5 is “far-right” and the existing road link E3 is “near-right.”

In this case, even when an exit route of the guidance route
from the branch point is not the learned road link, based on a
condition that the number of travels of the learned road link
Q5is equal to or greater than the predetermined number R, the
progress direction of the exit route is provided by considering
the positional relationship of both of the learned road link Q5
and the existing road link E3. That is, based on the positioning
that the learned road link Q5 is “far-right” and the existing
road link E3 is “near-right”, the progress direction of the exit
route, which is the existing road link E3, is provided as
“near-right.”

Third Example

The third example in the second embodiment regarding the
branch guidance control process performed by the control
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unit 29 is described with reference to a flowchart in FIG. 8.
The procedure of S400 and S402 of FIG. 8 is similar to S100
and 8102 of FIG. 2 of the first embodiment.

When the exit route from the branch point is not the learned
road link (8402: NO), the process proceeds to S404. In S404,
based on the learned road data, the process determines
whether a link length of the learned road link connected to the
branch point is greater than or equal to a threshold. When the
link length of the learned road link is greater than or equal to
the threshold, such learned road link is assumed as a connec-
tion road to the branch point. If the link length of the learned
road link is less than the threshold, such learned road link is
assumed as not being a connection road to the branch point,
and the process proceeds to determine the reliability determi-
nation based on the number of travels.

When the link length of the learned road link connected to
the branch point is less than the threshold (S404: NO), the
process proceeds to S406. When the link length of the learned
road link connected to the branch point is greater than or equal
to the threshold (S404: YES), the process proceeds to S410.

In S406, which is subsequent to a determination that the
link length of the learned road link connected to the branch
point is less than the threshold, the process determines, based
on the learned road data, whether the number of travels of the
learned road link connected to the branch point is greater than
or equal to a predetermined number (e.g., three times). In this
case, when the number of travels of the learned road link is
greater than or equal to the predetermined number, such
learned road link is assumed as the connection road to the
branch point. When the number of travels of the learned road
link is less than the predetermined number, such learned road
link is assumed as not being the connection road to the branch
point.

When the number of travels of the learned road link is less
than the predetermined number (S406: NO), the proceeds to
S408. When the number of travels of the learned road link is
greater than or equal to the predetermined number (S406:
YES), the process proceeds to S410.

In S408, which is subsequent to a determination that the
number of travels of the learned road link is less than the
predetermined number, the process ignores the learned road
link connected to the branch point, to perform the branch
direction determination process using the existing road links
only. In such case, the progress direction guidance is same as
the examples of FIG. 5A or FIG. 7A. On the other hand, in
S410, the branch direction determination process uses the
existing road links and the learned road links in determining
the progress direction. In such case, the progress direction
guidance is same as the examples of FIG. 5B or FIG. 7B.

Advantageous Effects of the Second Embodiment

If the learned road link connected to the branch point is an
actual connection road connected to the branch point and not
a ramp road into, for example, a site, or not an entrance road
into, for example, a parking, the route guidance reflecting
such learned road link becomes more suitable for an actual
branch shape of the road, and may be readily understood by
the user. Therefore, based on a condition that the learned road
connected to the guidance-object branch point fulfills the
reliability determination criteria such as the link length and
the number of travels, the route guidance is provided based on
the branch shape including such learned road link. That is, the
risk-free route guidance free from the risk of including low-
reliability roads in the route guidance is provided.

Third Embodiment

The second embodiment described above uses the reliabil-
ity of the learned road link, whether the learned road link is a
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connection road or not, as a criterion for determining if the
learned road link could be included in or reflected to the
progress direction guidance at a branch point.

In the third embodiment, the above determination criterion
is further supplemented by a criterion that examines a posi-
tional relationship between the existing road link serving as
the exit route of the guidance route and the learned road link
that is not the exit route.

The branch guidance control process that is performed by
the control unit 29 is described with reference to FIG. 9. The
procedure in S500 to S506 of FIG. 9 is similar to the proce-
dure of S400 and S406 of FIG. 8 in the third example of the
second embodiment. Therefore, an explanation of S500 to
S506 is omitted.

When the link length of the learned road link is determined
to be greater than or equal to the threshold (S504: YES), or
when the number of travels of the learned road link is deter-
mined to be greater than or equal to the predetermined num-
ber (S506: YES), the process proceeds to S508. In S508, the
process determines whether the learned road link is posi-
tioned closer to a straight travel direction than the existing
road link, which is the exit route of the guidance route. The
straight travel direction in this case means a direction that is
identical to an entrance direction for entering the branch
point. In other words, if the subject vehicle is assumed to
travel straight through the branch point from the entrance
route, such travel of the subject vehicle along the entrance
route points to the straight travel direction.

Further, the positioning of the learned road link being
closer to a straight travel direction than the existing road link,
which is the exit route, means that an angle between the
learned road link and the straight direction is smaller than an
angle between the exit route and the straight direction. In
other words, a connection angle of the learned road link
relative to the straight direction is smaller than a connection
angle of the exit route relative to the straight direction.

When the learned road link is positioned closer to the
straight direction than the existing road link of the exit route
(S508: YES), the process proceeds to S510. When the existing
road link of the exit route is positioned closer to the straight
direction than the learned road link (S508: NO), the process
proceeds to S512.

In S510, which is subsequent to a determination that the
learned road link is positioned closer to the straight direction
than the existing road link of the exit route, the branch direc-
tion determination process uses the existing road links only,
ignoring the learned road links connected to the branch point.
Such progress direction guidance is illustrated in FIG. 10A.

In the example of FIG. 10A, a guidance route P1 from a
subject vehicle position C1, passes an existing road link F1,
and exits to an existing road link E3 via a branch point node
N1. The branch point N1 has, in connection thereto, the
existing road link E3, which is an exit route, and a learned
road link Q6 and an existing road link E2, both of which are
not the exit route. The existing road link E3 and the learned
road link Q6 extend on a right turn side relative to a connec-
tion direction of the existing road link E1, which serves as an
entrance route leading to the branch point N1. In this case,
however, the learned road link Q6 is positioned closer to the
straight direction than the existing road link E3 of the exit
route. In other words, from an entrance route viewpoint on the
existing road link E1 side, the learned road link Q6 is “far-
right,” and the existing road link E3 is “near-right.”

The learned road link Q6 in this case fulfills the reliability
condition based on the link length or based on the number of
travels. Therefore, based further on the fulfillment of a con-
dition that this learned road link Q6 is positioned closer to the
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straight direction than the existing road link E3, without con-
sidering the existence of the learned road link Q6, the
progress direction of the exit route is provided. That is, by
ignoring the learned road link @6, which has the positioning
as “far-right” and the existing road link E3 as “near-right,” the
progress direction toward the exit route, which is the existing
road link E3, is provided as “right.”

In this case, the user can readily understand a correct exit
route that is positioned at the nearest-right (i.e., the existing
road link E3) even when the progress direction is simply
provided as “right” by ignoring the learned road link Q6,
because the user tends to firstly recognize the nearest-right
road relative to the user upon receiving the “right” direction
instruction. In such manner of providing the guidance, pos-
sible confusion due to two similar directions decreases.
Therefore, even when the learned road link fulfills the reli-
ability condition, for the avoidance of running a risk of pro-
viding the route guidance in consideration of a less-reliable
learned road link, which is less reliable than the existing road
link, the progress direction at the branch point is provided by
ignoring the learned road link.

With continuing reference to FIG. 9, in S512, which is
subsequent to a determination that the existing road link of the
exit route is positioned closer to the straight direction than the
learned road link, the branch direction determination process
uses the existing road links and the learned road links for
determining the progress direction of the guidance route.
Such progress direction guidance is illustrated in FIG. 10B.

In the example of FIG. 10B, a guidance route P3 from a
subject vehicle position C1, passes an existing road link F1,
and exits to an existing road link E4 via a branch point N1.
This branch point N1 has, in connection thereto, the existing
road link E4, which is the exit route, and a learned road link
Q7 and a existing road link E2, none of which are the exit
route. The learned road link Q7 and the existing road link F4
extend on a right turn side relative to a connection direction of
the existing road link E1, which serves as an entrance route
leading to the branch point N1. However, the existing road
link E3 is positioned closer to the straight direction than the
learned road link Q7. In other words, from the view point of
the entrance route (i.e., the existing road link E1), the learned
road link Q7 is “near-right” and the existing road link E4 is
“far-right.”

The learned road link Q7 in this case fulfills the reliability
condition based on the link length or based on the number of
travels. Therefore, based further on the fulfillment of a con-
dition that the existing road link E4 of the exit route is posi-
tioned closer to the straight direction than this learned road
link Q7, the progress direction of the exit route is provided in
a manner that considers the positional relationship of the
learned road link Q7 and the existing road link E4. In other
words, based on the positional relationship that the learned
road link Q7 is “near-right” and the existing road link E4 is
“far-right,” the progress direction toward the exit route of the
guidance route P3, which is the existing road link E4, is
provided as “far-right.”

In this case, if the route guidance for the user is simply
provided as “right,” the user may be confused whether a
correct road to be traveled after the “right” turn is the learned
road link Q7 in the “near-right” direction or the existing road
link E4 in the “far-right” direction, relative to the branch point
N1. This is because it may be difficult for the user to recognize
a “far-right” side road when the route guidance for the user is
simply provided as “right”” Therefore, in this case, the route
guidance for the user is provided as the progress direction that
considers the existing road link and the learned road link
without ignoring the learned road link.
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Advantageous Effects of the Third Embodiment

Whether to reflect the learned road link to the route guid-
ance may be determined based on a condition of the positional
relationship between the exit route and the learned road link
of a branch point, in addition to a condition whether the
learned road link connected to the branch point fulfills the
reliability condition of the connection road. In this case, the
determination criterion is that which one of the learned road
link and the existing road link of the exit route is positioned
closer to the straight direction from a viewpoint on an
entrance route side at the branch point. The reason for using
such determination criterion is that the positional relationship
of the two links, “far-right” and “near-right,” makes it less
possible for the user to misunderstand the progress direction
of the exit route. That is, by using such determination crite-
rion, a user friendly route guidance for guiding an exit route
from a branch point is enabled.

Based on the various embodiments, a branch guidance by
only existing road link may be referred to a first mode and a
branch guidance by existing road link and learned road link
may be referred to as a second mode in the claims.

In addition, the navigation apparatus may be provided as
including an exit route determination unit and a route guid-
ance unit. The exit route determination unit may determine
whether an exit route from a branch point at the route guid-
ance corresponds to a learned road link, and the route guid-
ance unit may provide a route guidance by presenting a
progress direction of the exit route from the branch point in a
first mode or a second mode. Per the first mode, the progress
direction is provided in a manner that includes the existing
road link, and per the second mode the progress direction is
provided in a manner that includes the learned road link and
the existing road link. The first mode may be provided when
the exit route determination unit determines that the exit route
from the branch point does not correspond to the learned road
link. The second mode may be provided when the exit route
determination unit determines that the exit route from the
branch point corresponds to the learned road link.

In addition, the navigation apparatus may include a reli-
ability determination unit that determines whether the learned
road link connected to the branch point fulfills a predeter-
mined reliability condition to be serving as a connection road
of the branch point. Accordingly, the route guidance unit
provides the progress direction in the first mode, when the exit
route from the branch point does not correspond to the learned
road link, as determined by the exit route determination unit,
and the learned road link does not fulfill the reliability con-
dition, as determined by the reliability determination unit.

On the other hand, the route guidance unit provides the
progress direction in the second mode, when the exit route
determination unit determines that the exit route from the
branch point corresponds to the learned road link or when the
reliability determination unit determines that the learned road
link fulfills the reliability condition.

If the learned road link represents an actual connection
road of the branch point and is not derived from the ramp road
into the site or the entrance road into the parking, inclusion of
the learned road link in the branch shape that will be reflected
to the route guidance makes the route guidance more fitting to
the actual branch shape, making the guidance more under-
standable for the user. Therefore, when a learned road con-
nected to the branch point that is an object of the route guid-
ance fulfills the reliability condition to be highly possibly
serving as the actual connection road, the route guidance may
reflect the branch shape that includes such learned road link.
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Further, an example of a reliability condition of the reli-
ability determination unit may be a length of the link road.
Specifically, the reliability determination unit may determine
whether the length of the learned road link connected to the
branch point is greater than or equal to a preset value/thresh-
old. Accordingly, the route guidance unit provides the
progress direction in the first mode, when the exit route deter-
mination unit determines that the exit route from the branch
point does not correspond to the learned road link and the
reliability determination unit determines that the link length
of'the learned road link is shorter than the preset value. On the
other hand, when (a) the exit route determination unit deter-
mines that the exit route from the branch point corresponds to
the learned road link, or (b) the reliability determination unit
determines that the link length of the learned road link is one
of equal to and longer than the preset value, the route guid-
ance unit provides the progress direction in the second mode.

In general, the learned road link based on the trace of the
vehicle movements in a non-public road area that is not a
public road, such as the ramp road or the parking, may hardly
be longer than the learned road link based on the trace of the
vehicle movements on the actual public road. In other words,
when the learned road link connected to the branch point is
registered as a road having a sufficient link length, such
learned road link is considered to have a high reliability as an
actual connection road of the branch point. Therefore, using
the link length of the learned road link as a determination
criterion of the reliability is effective and reasonable.

Alternatively, the reliability determination unit may use the
number of travels of the learned road link as the reliability
condition. Specifically, the reliability determination unit may
determine whether the number of times the learned road link,
which is connected to a branch point, was traveled is greater
than or equal to a preset value. Accordingly, the route guid-
ance unit provides the progress direction in the first mode,
when the exit route determination unit determines that the exit
route from the branch point does not correspond to the learned
road link and the reliability determination unit determines
that the number of travels of the learned road link is less than
the preset value. On the other hand, when (a) the exit route
determination unit determines that the exit route from the
branch point corresponds to the learned road link, or (b) the
reliability determination unit determines that the number of
travels of the learned road link is greater than or equal to the
preset value, the route guidance unit provides the progress
direction in the second mode.

In general, the learned road link generated based on the
trace of vehicle movements, which is not on the public road,
may hardly be traveled on. In other words, when a learned
road link connected to the branch point is used many times,
such learned road link has, as the actual connection road, a
high reliability. Therefore, using the number of travels of the
learned road link as a reliability condition is effective and
reasonable. The number of travels of a road link may be
counted and accumulated as data that is associated with the
learned road data of such learned road link whenever a vehicle
travels such learned road link, for the later use of such number
as the reliability determination criterion.

A combination of the link length of the learned road link
and the number of travels of the learned road link may also be
used as the reliability condition. Specifically, the reliability
determination unit may determine, as the reliability condi-
tion, whether the link length of the learned road link con-
nected to the branch point is greater than or equal to a preset
length threshold and whether the number of travels of the
learned road link connected to the branch point is greater than
or equal to a preset value.
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Accordingly, the route guidance unit provides the progress
direction in the first mode when (i) the exit route determina-
tion unit determines that the exit route from the branch point
does not correspond to the learned road link and (ii) the
reliability determination unit determines that (a) the link
length of the learned road link is shorter than the preset length
threshold and (b) the number of travels of the learned road
link is less than the preset value.

On the other hand, the route guidance unit provides the
progress direction in the second mode, when (i) the exit route
determination unit determines that the exit route from the
branch point corresponds to the learned road link, or (ii) the
reliability determination unit determines one of (a) the link
length of the learned road link is greater than or equal to the
preset length threshold and (b) the number of travels of the
learned road link is greater than or equal to the preset value.

The navigation apparatus may further include a positional
relationship determination unit. The positional relationship
determination unit may determine whether a positional rela-
tionship between (a) the learned road link, which is connected
to the branch point, and (b) the existing road link, which is the
exit route from the branch point, fulfills a predetermined
positional condition regarding the progress direction at the
branch. Accordingly, the route guidance unit provides the
progress direction in the first mode, when the positional rela-
tionship determination unit determines the fulfillment of the
predetermined positional condition, under a condition that
the reliability determination unit determines that the learned
road link fulfills the reliability condition. On the other hand,
the route guidance unit provides the progress direction in the
second mode when the positional relationship determination
unit determines no fulfillment of the predetermined positional
condition.

In such a configuration, the positional relationship between
the learned road link connected to the branch point and the
existing road link of the exit route from the branch point is
also considered in order to determine whether the route guid-
ance should be based on the branch shape that includes the
learned road link reflected thereto. In this case, a predeter-
mined positional condition regarding the progress direction at
the branch may be, for example, a positional relationship,
between the existing road link and the learned road link is less
likely or not to induce a user’s erroneous recognition of the
progress direction of the exit route from the branch point.

For instance, the positional relationship determination unit
may determine, as a predetermined positional condition,
whether the learned road link is positioned closer to a straight
direction that passes the branch point straight than the exist-
ing road link. Accordingly, under a condition that the reliabil-
ity determination unit determines that the learned road link
fulfills the reliability condition, if the positional relationship
determination unit determines that the learned road link is
positioned closer to the straight direction than the existing
road link, the route guidance unit provides the progress direc-
tion in the first mode.

On the other hand, if the positional relationship determi-
nation unit determines that the existing road link, which is the
exit route from the branch point, is positioned closer to the
straight direction than the learned road link, the route guid-
ance unit provides the progress direction in the second mode.

The above configuration determines whether to reflect the
learned road link to the guidance of the progress direction at
the branch point according to the positional relationship of
the learned road link and the existing road link relative to
entrance route side of the branch point.

For example, when the user is provided with a certain
progress direction, whether such a progress direction of the
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road is on the user’s nearest side or not affects the ease of
recognition of the provided progress direction by the user.
That is, the user tends to first recognize the nearest side road,
and to later recognize the far side road. Therefore, the exit
route to be provided for the user is on the near side of the
learned road link from a viewpoint of the user traveling along
the entrance route towards the branch point, the user’s may
correctly recognize the exit route. Thus, even when the
learned road link fulfills the reliability condition, the progress
direction is provided by ignoring the learned road link, to
avoid confusing the user.

Conversely, when the learned road link having a low reli-
ability is positioned on the near side of the user, i.e., from a
viewpoint on the entrance route side, the route guidance of the
exit route is made more readily understandable for the user by
providing the progress direction toward the exit route with a
clear distinction between the position of the existing road link
and the position of the learned road link, that is, by not
ignoring the learning road link.

Although the present disclosure has been fully described in
connection with the preferred embodiment thereof with ref-
erence to the accompanying drawings, it is to be noted that
various changes and modifications will become apparent to
those skilled in the art, and such changes and modifications
are to be understood as being within the scope of the present
disclosure as defined by the appended claims.

What is claimed is:

1. A navigation apparatus providing route guidance of a
travel of a vehicle by utilizing (i) ready-made map data and
(ii) learned road data, the apparatus comprising:

an exit route determination unit configured to determine
whether an exit route of a route guidance from a branch
point corresponds to a learned road link of the learned
road data;

a route guidance unit configured to provide route guidance
by presenting a progress direction toward the exit route
from the branch point via outputting sound in both a first
mode and a second mode, the first mode including an
existing road link of the ready-made map data in deter-
mining the progress direction, and the second mode
including the existing road link and the learned road link
in determining the progress direction, wherein, the first
mode and the second mode are different

the route guidance unit is further configured to provide the
progress direction of the route guidance in

(1) the first mode when the exit route determination unit
determines that the exit route from the branch point does
not correspond to the learned road link, and

(ii) the second mode when the exit route determination unit
determines that the exit route from the branch point
corresponds to the learned road link; and

a reliability determination unit configured to determine
whether a learned road link connected to the branch
point satisfies a predetermined reliability condition to be
serving as a connection road of the branch point,
wherein the route guidance unit is further configured to
provide the route guidance in (i) the first mode when the
exit route determination unit determines that the exit
route from the branch point does not correspond to the
learned road link and the reliability determination unit
determines that the learned road link does not satisfy the
reliability condition, and in (ii) the second mode when
one of (a) the exit route determination unit determines
that the exit route from the branch point corresponds to
the learned road link and (b) the reliability determination
unit determines that the learned road link fulfills the
reliability condition.

20

25

30

40

45

55

18

2. The navigation apparatus of claim 1, wherein

the reliability determination unit is further configured to
determine, as the reliability condition, whether a link
length of the learned road link connected to the branch
point is greater than or equal to a preset value, and

the route guidance unit is further configured to provide the
route guidance in (i) the first mode when the exit route
determination unit determines that the exit route from
the branch point does not correspond to the learned road
link and the reliability determination unit determines
that the link length of the learned road link is shorter than

a preset value, and in (ii) the second mode when one of

(a) the exit route determination unit determines that the

exit route from the branch point corresponds to the

learned road link and (b) the reliability determination
unit determines that the link length of the learned road
link is greater than or equal to the preset value.

3. The navigation apparatus of claim 1, wherein

the reliability determination unit is further configured to
determine, as the reliability condition, whether a number
of travels of the learned road link connected to the
branch point is greater than or equal to a preset value,
and

the route guidance unit is further configured to provide the
route guidance in the first mode when the exit route
determination unit determines that the exit route from
the branch point does not correspond to the learned road
link and the reliability determination unit determines
that the number of travels of the learned road link is less
than the preset value and in the second mode when one
of (a) the exit route determination unit determines that
the exit route from the branch point corresponds to the
learned road link and (b) the reliability determination
unit determines that the number of travels of the learned
road link is greater than or equal to the preset value.

4. The navigation apparatus of claim 1, wherein

the reliability determination unit is further configured to
determine, as the reliability condition, whether a link
length of the learned road link connected to the branch
point is greater than or equal to a preset length threshold
and whether a number of travels of the learned road link
connected to the branch point is greater than or equal to

a preset value, and

the route guidance unit is further configured to provide the
route guidance in:

(1) the first mode when (a) the exit route determination
unit determines that the exit route from the branch
point does not correspond to the learned road link and
(b) the reliability determination unit determines that
the link length of the learned road link is shorter than
the preset length threshold and the number of travels
of the learned road link is less than the preset value,
and

(i1) the second mode when one of (a) the exit route
determination unit determines that the exit route from
the branch point corresponds to the learned road link
and (b) the reliability determination unit determines
one of the link length ofthe learned road link is greater
than or equal to the preset length threshold and the
number of travels of the learned road link is greater
than or equal to the preset value.

5. The navigation apparatus of claim 1 further comprising:
apositional relationship determination unit is configured to
determine whether a positional relationship between the
learned road link connected to the branch point and the

existing road link connected to the branch point fulfills a

predetermined positional condition, the existing road
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link being the exit route of the route guidance and the
learned road not being the exit route of the route guid-
ance, wherein

the route guidance unit is further configured to provide the
route guidance in (i) the first mode when the positional
relationship determination unit determines the fulfill-
ment of the predetermined positional condition, under a
condition that the reliability determination unit deter-
mines that the learned road link fulfills the reliability
condition and in (ii) the second mode when the posi-
tional relationship determination unit determines no ful-
fillment of the predetermined positional condition.

6. The navigation apparatus of claim 5, wherein

the positional relationship determination unit is further
configured to determine, as a predetermined positional
condition, whether the learned road link is positioned
closer to a straight direction that passes through the
branch point than the existing road link from the branch
point, and

the route guidance unit is further configured to provide the
route guidance in (i) the first mode when, under a con-
dition that the reliability determination unit determines
that the learned road link fulfills the reliability condition,
the positional relationship determination unit deter-
mines that the learned road link is positioned closer to
the straight direction than the existing road link, and in
(i1) the second mode when the positional relationship
determination unit determines that the existing road link
is positioned closer to the straight direction than the
learned road link.

7. The navigation apparatus of claim 1, wherein

the outputted sound provides voice guidance regarding the
progress direction.

8. The navigation apparatus of claim 1, wherein

the progress direction is output at a position before the
branch point.

9. The navigation apparatus of claim 1, wherein

the exit route is an entrance to a parking lot.

10. The navigation apparatus of claim 1, wherein

the exit route is a nonpublic road that does not appear on
ready-map made data.

11. The navigation apparatus of claim 1, wherein

the exit route is a previously constructed road that does not
appear on ready-made map data.
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12. A navigation apparatus for determining a proper exit
from a breach point in an intersection that includes public and
nonpublic roads comprising:
a route determination control unit configured to determine
a current location and a driving path of a vehicle based
on location data, ready-made map data, and recently
determined learned road data;
an exit route determination unit configured to determine
whether an exit route on the driving path corresponds to
an exit route from a ready-made map data or from
learned road data;
a route guidance unit connected to a speaker configured to
present a progress direction via an audible sound before
route determination control unit determines that the
vehicle has reached a branch point that includes the exit
route, the progress direction includes
afirstmode presented via outputting sound when the exit
route determination unit determines that the exit route
includes an existing road of the ready-made map data
only, and

a second mode presented via outputting sound when the
exit route determination unit determines that the exit
route includes the existing road and the recently deter-
mined learned road data, wherein

the first mode is different than the second mode; and

a reliability determination unit configured to determine
whether a learned road link connected to the branch
point satisfies a predetermined reliability condition to be
serving as a connection road of the branch point,
wherein

the route guidance unit is further configured to provide the
route guidance in (i) the first mode when the exit route
determination unit determines that the exit route from
the branch point does not correspond to the learned road
link and the reliability determination unit determines
that the learned road link does not satisfy the reliability
condition, and in (ii) the second mode when one of (a)
the exit route determination unit determines that the exit
route from the branch point corresponds to the learned
road link and (b) the reliability determination unit deter-
mines that the learned road link fulfills the reliability
condition.

13. The navigation apparatus in claim 12, wherein

the exit route is an entrance to a parking lot.
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